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Each compound was characterized by 1H and 13C NMR, MS, IR, UV-vis, and fluorescence. 
Compounds 2 and 3 were additionally characterized by 31P NMR.
Fluorophore λex (nm) λem range (nm)
MitoTracker 561 579-600
2 or 3 488 495-581
Hoechst stain 405                    410-492
Experimental Parameters
Instrument: Carl Zeiss LSM-710 AxioObserver
using 63X oil immersion objective
A549 cell density: 10.00 x 104 cells/cm2
Final concentration of 2 : 75 μM 
Incubation time: 4 hours 37°C
IX. The effects of CO on mitochondrial bioenergetics
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Co-localization of 2 with MitoTracker RX (red 
channel) is noticed as yellow-orange color in the 
Merged column.
m/z : 620.1999 
m/z : 704.3382 
m/z : 454.1504
m/z : 708.3001
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Fluorophore λex (nm) λem range (nm)
2 488 495-581
Hoechst stain 405                    410-492
Experimental Parameters
Instrument: Carl Zeiss LSM-710 AxioObserver, 63x oil immersed
A549 cell density: 10.00 x 104 cells/cm2
Final concentration of 2 : 25 μM 
Illumination with 488 nm and 405+488 nm lasers (11 mW power)
Effective bleaching at 488 nm due to the anionic form of 2
X. CORMs and mitochondrial bioenergetics, overview
This research
Carbon monoxide (CO) has been recently recognized
as a gasotransmitter.1-3 Due to its high affinity for ferrous
heme-containing proteins, one of the recognized CO
targets is mitochondrial cytochrome c oxidase (CcOx).
Interaction of CO with CcOx has been shown to modulate
cellular metabolism, redox balance, and programmed cell
death.4-6 To date, primarily three CORMs have been used
as CO donors in studies of mitochondrial function (Figure
1).7-10 All are metal carbonyl complexes that release CO
in a nonspecific, solution-driven manner. These
complexes also likely exhibit variability in cell penetration
and localization that cannot be assessed by common
microscopy methods. To advance studies of the biological
effects of CO on mitochondrial function, we designed the
first bioinspired, visible light-induced, and intracellularly
trackable mitochondria-specific CO donor.
We hypothesized that structural modification via addition of a TPP tail to the CO-donating core of 1
would enable mitochondrial-specific CO release. Such a strategy provides a new chemical tool to study
cellular bioenergetics with CO delivered directly at the mitochondria.
CORMs used in studies of 
mitochondrial bioenergetics.
A B C
In medium enriched with 10% fetal bovine serum (FBS), 1, 2 and 3 exhibit absorption features of 
the flavonol anionic form (~480 nm) which is emissive in the green (~560-600 nm). This feature 
allows visible light CO release upon illumination with 488 nm laser.
Calculated Pearson’s coefficient for co-localization of 2 with MitoTracker RX in A549 cells is 
0.707 ± 0.014  (n = 29)
No light Illuminated
Cell line 1 1+O2+h 2 2+O2+h TPP+O2+h
A549 44.2±5.6 ND 4.6±3.6 ND ND
Cell line 1 1+O2+h 2 2+O2+h TPP+O2+h
HUVEC L ND 3.78±1.5 L ND
No light Illuminated
2 MergedHoechst
2 MergedHoechst
In the work described herein, we have presented the first example of CO donor targeted to mitochondria. This CORM has
the following features:
C
Targetable: delivered directly to mitochondria Triggerable: uses visible light and O2 to release CO
Trackable: green emission
Effective: Induces bioenergetics response at 
as low as 1 μM Tunable scaffold
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